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A range of synchrotron radiation-based spectroscopies has been used to study the 
zeometric and electronic structure of the sup-monolayer barium/oxygen coating on 
sungsten-based thermicnic dissenser cathoces. Surface EXAFS (Extended X-ray 
Absorption Fine Structure) results are identical to those published by us earlier 
(Norman et al, Phys. Rev. Lett. 53 (1987) 519). Near edge XAFS shows substantial 
differences between the environment of oxygen atoms on B-type (pure W matrix) and 
cD-type (W/Os alloy) cathodes, out these results still await detailed understanding. 
Photoemission shows that the snape of the valence band also is distinctly different 
for the two types of cathode, consistent with a lower coverage BaO overlayer on the 
alloy cathode, and a somewhat nigher coverage of BaO with excess oxygen on the 
B-type cathode. The binding energies of the Ba 5p3/2, 1/2 and O 2s levels reinforce 
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SUGJECT TERMS 1S. NUMBER OF PAGES 
1 
Thermionic cathodes; surface structure; photoemission; : 


Xeray absoprtion spectroscopy. 


17. SECURITY CLASSIICATION [ 18. SECURITY CLASSIFICATION 119. SECURITY CLASSIFICATION 
OF REPORT OF THIS PAGE Of assTract 
Unclassified : Unclassified Unclassified 


NSN 7$40.01-280-5500 Standard Form 298 (Rev. 2-89} 


reoncrome Ov ant Ste. 21916 


BOER Rr rat te year erneyre ty TOR OME RPT REPUB TFs oa 


aq 1OUUeD SNY! SINSas ay) pue AqNy Paeanor OU AIM SaPOYRS ay) asNeIag S19yyNS 
OM sty) Jo aWOS AjaIeUNvOJUT, [OI] apOUIND - odA1 pareos-AojTE NYy-sO ay) 
JO rey) uRY) xaIdWOD aoW pu LapROIq 2q 01 PUNDy SEM opCyIEd ¢ add? 34) JO 
Ppueq souajeA suE ‘ORG pue eg Woy e2IDads YIM posreduI0d wam spoyTes ZW 
adA1e pre (arensqns ~y and) apoyres ¢ addi 8 jo suawainseous yorym ut ‘101'6) 
paysiyqnd usaq sey Adossondeds uorssiw2oi0yd uorerpes uonosyouds Butsn y0M 
JO 125 UC) 19°] Bulpuog Aq parsaye isow aye Iey) Spurq aoua]eA ay) Parpnis y0U 
Pur sjaa2q aod yo sadrys out pue suoiisod ay) yo sisXfeur uO paresuz9U0. JAEY 
saipms (SqX) Adoososdeds uotssimaoioyd Ars-x snoaag '[9] suomsuen 13ny 
WO MAUL Se YINS Sainteay wos Apioaspul pauimiqo Buraq UONeWOJUT ay) JO 
SOW ‘SadePNS BPOYTEd JO suNIONATS 91U0I199]2 YI UO YOM aN] UIAq Sty aIy 


‘TLD aiqeieqap st uadhxo pue woueg jo 8urpuog jo luaixa ay) ysnowiye 
‘[s] wars3uny pasiprxo Aqiy8ys uo wrurg jo sAejouow yered 40 JaXejouow 
® ae siuauodwos sonyins ays seyt smays (Sq) Adossonseds vond2]2 132dny 
“Apeowu0s9 219 puw A[fesuyswo0s3 poFurue ase Aay) Moy pue satuadosd Burniw2 oy 
Sunseye swore 1uevodun ayy ase rey auIWaI2p 01 SIdwWane ut [p} 2dUdI9S BdeyINS 
UJBPOW JO STOO) ays yo [je tsoWwle Aq poqoid useq avy AaYL_ ‘poorssapun Aqjny 
Jou [[NS St WoITe2zado Nay) BurApapunN soishyd ayi—uoys yonu andsap—yInoye 
‘san1aap 1uaysa KpyBty awor0q 01 Ajjeauidusa-twas poajoad savy Sapoyled 


“ aanqesoduzay u9aid e@ te (7) 1UaLIND pamtuws Ul ISBDIIU! UI) JO 10108} & INDE 
saad siyt ((.L/4—)dra,, 1 20 7) uonenbs ueuYsNg—uOspYysty ay) 0} BuIPIOIDy 
TEL A? 70 Jaquny & Aq & Buronpas ‘sc— SI SpRIaW Yons Isaq ay) JO BUG ‘UsISBUNI 
ym sAoqe stayt £0 SAOTE peIIU VOINSUEN MOL-pNYyI YM aoeyINS sy) ZuNPOD Aq 
paaoidut useq sey sapoyies sosuadsip yo aoueuOjsed oy y ‘UaISZuNI und ay) jo 
A? Sb 2qt 01 poredwo? A2 Z punose AjpReardés anjea B 0} poonpar SI (4) uoNduTY 
MOM DYE ‘29eINS ay) WO Poquosap Ajjruuay) ursq siuesodeas Surureu0s-eg 
aya yim unugiyinbs stweudp ut (Z| xajdwos [riaw-C-eg saAR}oOUOWQns B SULIOS 
SIYUL “2ORpNS ayI SSOsTe Pu sanpershs9 uaisBuni Wy) UIaMI0q Sa0d sy YZnoy) 
Sasnyip O&G pue eg Jo omNIXIW & pUE SaTEIOSSIpP lURUsaIdu oYl ‘y OOPI Ol 
OO! Jo aBuw antesodwa) Suresodo nay) uy ‘wnueg pue wntuIUNE ‘wNTED 
JO Sapixo jo ainaxiw & YM poreuTaidut ‘sorensqns uaisBuns outyersAs94jod 
jo apew ae Aayy {{] uonesado yo sak Auew s0j sauisuap iuaund y8ty 
Sunuwa pue vonsuny yom Mo] @ Burureiew BurTOd saAefoUOW-gns eB yA 
‘sanuadoid aoeyins say) Aq parrumop ar sapoyies sasuadsip stuo1uMay 


uoNanposyuy *] 


J0/0u8 TTBAY 


“Ue py ofsrisnye 


tepoods 


@ CALOASNI ALITVOD OLLI 


/uo twat feta 
beiit bein 


Poonn.augug 
iL O1Ld 
12Vu9 SIIN 


Jog UoTsSe00y 


“Spoyred yo sodAt Om) Jy) UdIMIIG BUBAIJIP WISISUOD OU PUY oA 
INQ ‘SUONIUNJZAEM PopUd}xs BI0U NIN 30) Pod0dx9 se ‘sjaAdy dg Ug IW J0j UY SONS 
Pueg SdUTTEA BY) I0J JIPCOIG $1 SIUEUOSOI ALL “FAI MULII.4 BGI JO AP SE “BD UTgTIM 
SOIEIS POAOP-#gq OU O18 BUI ING ‘AD CC "BD URI J2789I3 sBrOUS Surpulq se Bund} 
pureq 2IugeA yt JO sured wt pur sorry 2109-1W9s de eg Ay UW A> OO! Inoge Jo ABrou2 
uoroyd & Ie ouEUOSOS B MOUS ensods sets fentur tuNsuOD ‘uONsIT3ns sm aaz0sUIOR 
SIOA2] 8% O Pure T'ldg eg ap Jo Sa1Bsoua Surpurq aL “apoytes adf}-g 247 UO wI8ArO 
SSIIKD YIM CBG JO SBes2a09 194 Sry reyMowos B PuY ‘spoyred Aoj]]e df) VO JOAEPTOAO 
O8g 2887209 somo, & YUM 1UTISTSUOD SaMIEIy JO TUOWUTISSE SUN SIIEIPIIE] CVG put 
eq 203 extoods poystiqnd yum uostsedwod ‘sapoyres (Aoq}® SO/A\) edA1-GD pus (xuTeur 
AA aund) adAt-g soy ruasayrp Aprounsip si pueg aouaqea out so adrys oyy ‘Sapoyres 
s2susdsip Nuvo uLsy? poseq-usIs8un) uo Suro us¥Axo /usnueg sAe;Ouow-qns 

ap Apms 0} posn a20q sty uontipe: uoNONpuAsS Aq poldxe worssiurOIOYd 


WA ‘avs ovM wore ‘Lores0qe] Kmagsaivg ‘pun02D Yyavasay Bunsaaniuvy pup aunIg 


NVWUON ‘d Pur 3IMOO (DD'S “AGOBOMV W'V 


AdODSOULIAdS NOISSINZOLOHd LNVNOSAY 
A@ GA1IVAATA SAGOHLIVD YASNAdSIG OINOINAIHL 
NI SALYLS 4O ALISNAG TVILUVd GALVTIU-" FHL 


€ 


jo a8ue2 @ OF a1eIs jENUL sues AP WoI) suCHIsUBI) BuIgord Ss} QUO 2poU SI) 
Ul ‘gouasayip Afsqua wessuos @ day 0) ASsou2a uowyd ayy yim AysnouosysuAS 
pouuess ARtoua W12UTy UONDAD By YIM ‘sUBIS (SID) BIS RITE! WeISUOD (11) PUB 
pauuess suos2212 pow ay) jo Adsau ayr yn ‘ABsaua uowyd poxy @ Bursn 
endeds 3aq (1) ‘powuojied alam juowuadxs uorssiwaoiyd yo sodf1 om 
“A? OLI=44 B 
A281 Ol A2 OL=44 Je Aa L'Q Woy ABsIUa UOIOYd YIM asBaudU! 01 PuNoy Sem 
pure s0vewo1yIOUOU VOLOYd ay} JO UPLAPUEQ 241 Aq PaleULWOP St OLINIOSa ING 
"AV Yip Jo UEISsAeD & YIM PIAJOAUOD UOLINQUISIP DeIq-1uIJ & wngseds @ 
Jo 28po-1ua4 ays Sumy Aq (gt) auyweag sup uo syoWUadxe sayi0 UF pouns¥aus 
uaaq sey AV ‘Jorewosysou0uw voIoYd 24) JO YIPIMpueg ay) pus saskyeue ABsoua 
vOIDa%2 IY) JO YIpimpueg ay) ‘aunyeay & jo tpPIM FENJEU Hp “AV vONN|Osa 
yeuawuadxs ay1 G1 stusuedwOs amy) ae Wy] “WEIG WIPLSU! yl Ol 06 B 
oueyd peuoz Loy oy) ut peuontsod pus 2pous uoIss!ussUBI) poxy Ut paresodo sashyjeue 
sou peopuyss ssed ajqnop ({Hd) [e!uauwios B Buisn pa1s9]109 eM enzeds 
10.099;20104d pure feusOU adules ay) WO ,CE 1B PPOYIED 943 UO IUIPIOU! SEM WBIQ 
uowyd yj, ‘sapoyres iwasayyip wouy B11d0ds UsamI2q suosLEdWIO 158 10U OP 
PUR SwALINSEIUL [fe 10) DUNES dyp ase Adys Ing ‘S1DIJJ2 SS94} $05 PI1I9UID 30U DALY 
am BIEp au) JO UONEIUISad ay) Ul “TUAUND weag aesoIs yi Jo 2WN Ym ABoop 
ay pue JOTEWORZIOUOW ay) JO SONSLIIEIEYD BY) JO BSNEI9Q A@iaua uoyyd jo 
vonouny 8 Se sauea aydues ay) uO Tuapious xny UoIOYd ayL “[L1] soIEWOoRysOUCUI 
Bures8 sued @ Aq parsajas 2am A? OLI-OL ues ABsaqu2 ayy ut SUOIOYd 
“swrquuadx2 ay) JO asun0d 
ay) NoYTNOsYy) FQ 4,.01X | MOjeq PoureurEW SEM aunssaud ayy “aunyesodui3n 
WOO! 1E INO PHAUED sWIWaAINSLIU PUT LIU ¢{ J0J [009 07 PoMOTE Udy) *pouad 
quowaunseaw su Buunp y 9 Asana Ayarewsxoudde ogpns JupNusa UBd{D @ ULIO) 0) 
UIU S120} 50501 PUE 56 UsZ8MIEG aNyesadwia) € OF BuNEay Aq povesoua8ou sem 
apoyies yoeg “Te 0} aunsodxa sip jo Aiowaw Aue aaousas 03 *D,$56 1 Y IT hq 
pamojjoy ‘Y €Z 20) Do009 BI 01 pareay auam Sepoyres ayi JaqurEYyd feuawiedxa 
aul Jo NOSyEQ Jay ‘UMag UOIOUd JY) Olu! WIN UL PaAcuU aq PINS Yded Tey} Yons 
sovetndiuew 24) vo Ajsnoousynuns pownoul aan sapoijed ad4}-G> om) pus adh} 
-] 2UQ ‘S9poyrEd jeyasaumwOd pesedAr jo aatreruasasdad 3q 0} UISOYD U99q Suracy 
‘pry UBUeA-1)NA-WIOYL WO’) PIUTWIQO AIM SaPOYTE “SUNOS UOIWIPEY YONOIYD 
-ukg Aungsareg ay Je ['g suumeg uo pouvojiod atom squsuuodxe syL 


asnpacsosd jejuauiysadxg “7 


z 


“saiers aouaea 241 JO Altsuap feted parejai-uinireg 
ay) jo uoresedas smopfe Apuevodu azow nq “yam Se S}2Ad] QOD MONEYS By) 
uO sjuaWaInseaw sued sounos VONEIpEs UONOIYIUAS sno Wo AB19U2 UONOYd 
SIQEUEA ayy ‘o0RJINS ALTE SO-A\ B YIM ‘sapoyres adA1-GD pur ‘oENSQns A and 
e wo apeus ‘sapoyres adfi-g JO sadwes jo auMIINUIS DUONI]2 Jy supULIZtAp 
01 uOIssIWao10Ud pasn JAey IA YOM SIL UL ‘SZIELINS Bpoyws Pasusiwersyd 
Jam JO Savers yo Ausuap ay) JO Syawamseou Jo) PIou & Sf Boy) “SME 


AZUL sansa fewaunsadxa 
oy) YN 1uaW2ITe s00d Ul ‘y MO12q A Z7°B INGE at 01 PoIO{paad are ‘s9AQMOY 
*s1249] dz Q ALL ‘vONDUN) YOM Pazamo] 942 OF Suipeay ‘oversqns AA Jy) OW] Bg 
woly 12jSUBD aEYD ay) s2oUTYUA G JO JouDSaId oy, “d1EIS [EOIUIIYD PooNpas v Uy 
quam u28Xxo pue uaisSuns apiym posiprxo AjZuons wnueg ym ‘Buipuog x2dw0s 
PUNO] OS[E PUE SozZIS SMOUIBA JO SIDISNID M-O-CG Ym POyta OX dirspAttejar 
ay) pasn [O1'ST] 221INW “s2Xep9A0 yr 403 Pawnsse japous fRoUsWoSs ay) UO 
Surpuadap ‘A2 Zp “89 w SqBad farr{ dz OQ ays puw 4g JO Ar | “BD UNYHM Soy 
saieis winueg jo Ausuap urew ayy “Rrasaud ae swow oreusqns pur aeqQospe 
u29M12q VOTIEIIIUT JO SUOLFRUIQWIOD a1q:SSOd JI y “S|2A% JEquOSpE dz ua8Xxo ay 
pur p Eg oy) YIOG pUe areSQNs UsrsHuN) BY} JO SATIS BEJINS Jxq-P By) VIIMIZG 
Spuog SULIOY (1OD)M UO sXe ferxerida Qeg (7xZ)> © IeYys pundy [p1'C1) EP 
TaaNSWI} poyaw (Aid 14) 2Aem aueld pawaw3ne posueouy yerwarod-|iny ay 
Buse, “Ajpeonasooy) pay{apow UIVq OS|E BABY S2POYTE JO sanZoyeue prs1eap] 


‘IZ1) sens 
ures ay) UO OLX Z)d 10) A2 pg JO Adsoua Burpuiq ayy se aie] se auNb you 
‘dg mOl2q A2 67S PURG JoOUTqBA Jy) UI amNIe2y TUDUIWOId & S2oNPU! (ODI)M UO 
vondsospe OF ‘O&A WN $B WwWeS ay OSIE "AD [17 01. OZ WO [2A7 SZ _O HP 
Jo A®iaua Surpurg us ylys vs} yead sty 30 wIWdOJIASp Jy) Yam WapIoUIOD ‘OF 
ING UI SB sues Oy) ‘A? Op JO ABiaua Burpuig vw yead a8ujs & Aq pomulWOp 
awiosaq wsads aut saBesanod sayBiy ty “3g [aay WUdy Jy) MOI2Q Ar Zh Put 
yg Burd] OF By? OF JQEINQuNTe saMeay pueg FUaIEA moys (Sq) Seams 
vonnqunsip Adiaua u03920104d 94) ‘9BeI9A09 Mot Ty “OIRIISQNS (O11) AK UEAD © 
owe Ajenrenda OBg WsWOTYRIOIS JO sassouyI Zuysvaizuy poresoderd (11) [F 
19 J9]fNW “Sepoyres jo sanBopeue yersAso 33urs we PIyoo) aaey sarpnrs swos 

“PastpiQeIs Ou peYy amonas soEpMs 
yt Tey) puw ‘2oepns ay) yw wasad alam weUsaduy spixo ying By) JO SwNOWR 
queaywSis yeys Ayan] Sit] “Sapoyred yea2 yO sdepNs W) JO aarewatada se UT 


S 


ut Aem-gyey pue yead fdg ay ‘yRod Fig ayt 01 Suipuodsazios) ‘A2 $C] pur pO] 
‘OPI JO Saouaiayip A@igua ye uayer eaads S1D “A? BT AqUO ST yorum ‘spoAm 
aod Tg pur tly ays usamrieg Bumyds yt O1 anp rou si yRad siyy ‘sjaaay de 
Pg ayt 30} nNdads S]D a) Ul Uaas OST? SI_AI OZ! NOG" I yRad aazssIP y 
“AUN aaniway Sty DAfOsaa OF ATISIEOD 001 19S SEM 
SIUIWAINSEOU INO UL IUaWIIU! AF19ua UOIOYd ay) Inq ‘SaIRIs jeUY dy ftePb o 
painquire pue spunodwoo eg [ye ut usas Aa C'p6 1 yeod dys ay s0y (e)z “BIg 
UL DDUIPIAD awOS SI IY] ,“TesuO padrjap, Oo) Suipray ‘enuaiod ay) wi sowEq 
eBnguwas ve BurAis aaem UONSa]aI0I0Yd Jp RuloSino ay Jo (¢ = 7) wNUWaWoW 
Jein8ue ysty ay Aq pasnes [61] uouawouayd umouy-]9M & St SUL “A2 OOT=7y4 
w Burqead ‘ABi9u9 styt 2aoge any e $1Nd90 spongy dg ay1 ut aoueUOSaI 2YI Inq 
A206 Moge st spaaa] 20d Pp eg ayi jo AFiaua SuIpurq ays iey? aiou ay 
“yuom styl yo sBuIpuy Kay ay) ase asay] “JaAI] 1ULD4 BYI JO Ar ¢'¢ “BD 
UIYIIM SoTeIS YI UT LaI9eLeYD EG OU St asayI atOya13yI ‘QoURPUOSaZ B MOYS OU S20 
(P)Z ‘Bty Jo wandads S]D WL ‘porejas-eg ase saris asoys NY? BONPap UBD aM 
SNY) PUR S]IAI] Pp Eg IYI YM aeUOSAI ((9) Pur (q)z ‘SAtg) pueq IDUITRA JY JO 
syead urew Ooms ay) yo Piideds $15 ayy ‘salts (papuaixa) 22u2]8A SQ Eg PUR (2109 
‘pastjero]) dg eg pue pp eg U2amiag sUOHOUNZIAEM JO de}1aAO ays St 1999J2 Sty) 0} 
Aay ayt 'sprom sayio uf ‘paqoid saris uosisafa ayi yo ut8tu0 yenieds ays yo ainseaur 
® SB pasn 9q uURD JdURUOSaI B Jo YdUaNS Pur JZUAaLINDIO [y) pue ‘wore eg B UO 
UOIIIAI Pandxa syd JO UONESITRI0] UO SPpuadap ssadqid SIY? ‘sjaaay d¢ ay) YM sy 


(z) LPH SUgIGSGg PR LE SOqlG 5G ePt — SIgtG FU g PE 


adAt ay? jo wstueyou @ 

pia AyyeaM Bow YON ateuosas sams purq sduz]eA IYI ‘puTy IYO BY? UC 
‘Ansiways pue soiskyd spoyres 
JO sprerap Bursnpap ut ynydyay rou si pur 1929 sO Ue AyaBre] si soURUOSAI 
dg eg ayy “tuod siy) JO UOTreULYUOD St oTeIs TEIPAU>IUE Jp PaAt|-Buo] & Jo 
DANBIIPUL BUBUOSIL PIUYIP }Jam sy) pue ‘swoIe Bg IY) UO PIsTfEdO) Ajy3Iy aq 
01 paisadxa oye saris pp Eg Wy WO paloxa suoNsefy “Ansustut sit Burseaour 
shy) ‘jauueYys uorssiusoIoyd d¢ 1991p ay) Orut Apoatterpes-vou SABIep YyoryM ‘16 1} 
Jouueg fenuarod oy) apisul uOnsunyoarm jp & Burjquiasa Ayaso]d ‘ters (euy e YA 


7)) HF + FY AG SEG PH — SF S041 FG Pb —— 269446 8G 5 Pb 


adh) ay) jo votrendx2 siwore 


¢ 


tsenb & Aq posned st put ‘s[2A2] Pp Eg 24) 30 ABr0u2 Buipuig sy) uRYI s9IeQs SI 
ASsaua uoroyd ays uaym sindc0 ((€)z “8t.g) Sf2A2] dg Rg ay) 10} ZoUEUOSAI BYE 


wOISSHISI “p 


“L IQR ur “‘pueg DOUTIEA BY} Ul SSINIVI) UIEU SYyt YIM Suore “paringr 

JIB PUB PIINSBSW WIM SIA BOD MOIEYS BY) [fe jo s218190u2 Surpurq AL 
‘euswousyd asaya yo Apmis soyuny ued am pue sajdues suatayrp ano u29M19q 
WAISISUOD IOU Ie PIAsISqO S9DUIIIYJIp ay] ING ‘SapoyTED adA}-q> pue -g UIIMI0q 
SdsNIeIJ PUR BIUITBA IYI JO BIIDAdS SID JY? UI SOMUIIAZIP [EWS BUOS 2AIISGO 3, 
"$19A0] 2309 dg eg oY) 10) UEYT YIperig 1978028 & pue J9SUO AR1IUa JOMmO] B SMOYS 
aueUOSa! Pueg DduaTeA Jy) ‘SpoyTed yo SadA) yINg 20.5 “apoyred (adA1-q) UstsBuNI 
aind ay) 10j pouredgo ame SIINSes FeTWIS “TUIU29UEYUD IWRVOSA YORS OU St Q19q1 
*[PAay luUag SY? MOLAQ AI Q'Z SaTeIS pug aouaeA dy) “(p) 23N189} JO.y °(8) JO} VIDS 
uey) Sa8s9ua s9y3iq pus somo] 0} Suipuarx ySnoyyye ‘(e) yo yey) SB aues Swes Jyt 
ut A312u2 vovoyd yim aseosout peoig & SMOYS (9) pur (q) Samnway pug souaTeA 
Burhy-s9Moy Bys JO Ansunuyt WL “A2 OZI Pue A2 90{[=74 Te ABsau2 uowoyd jo 
uonouny e se Aydreys syed ((e)z ‘814) sjanoy dg eg ay) 30 Aiisuani ponmwaooyd 
ays “apoyres (3dA1-q-) Aozpe ay 20) 7 “B14 yO eNdads S1D ayi Aq porensnyyy s9q 

ase yorum ‘ABu9u9 uooyd BurAsea yttm SOGA Fy! ut So8urys swos aan Woy 
"A? $'¢ INOge TH WNUIxeW Sit YM ‘yeod UTeW JapeOlg & SMOYS sBpoYyrED adAi-g 
UL “A? &L JO ABsoua Surpurq & re yead rapes prarosal-jjom & YUM ‘AZ T'S 
inoge jo A8s9u2 Surpurq @ re syed apoyed odA1-qyD ay woy whyeds ayy “3g 
MOl3Q A? E°Z InOQge yeod B YM 3q MWOU SarEIS Jo Ansuap poonpas & SMOYS SPOYIED 
uais8umi and ay) yoy ym uosuedwos Aq ‘A2 7'¢ JO A819U2 Burpurq & 0} [2A] 
1wUa.1 sy) Woy ZuIpusxs sores jo Ansuap wersuOd ISOWTE UB SMOYS spOyED 
Aoye Wy Sapoyres waragyrp Om) ayr 103 | “By ut waar ove ‘pueg aua7BA 3 

jo Ansuawi qeod oyi 01 posieuuou ‘A> OO1=7y Fe endeds oqq fewuswiusdrg 


SHNSoY E 


“easods $ID [re 203 Aem oures ain ut 9g 
‘winsidads ay) Ssoise 7(4y) YIM SOUBA UOTINIOSII ASzaua voroyd By) Inq “WeIsUOD 
Sem UONIN[OSA YiSuajaapm ayt Tey) OS BuINIs Poxy & Ie SIS Nx? JOrEWOsYIOUOW 
ay YIM pauOpad asam suess SID ‘ABs2u2 uoloyd ay ym SurXsea sarers peug 


t 


"ZLZS (9461) Le “ShUd ‘Iddy ‘7 ‘uRUO4 YS 

(S861) #% 

pue (¢g61) OT (C1861) 8 6L61) Z “19S Aepng Iddy ur poysyiqnd sdoys 
POM POYTED BAIBS-LL JO SAIS ay) JO SBurpsao0id ay ‘ouersus J0y ‘Vas py 
"EL (1861) 8 “19S a2eNg Iddy ‘yong “"y'y pue J2UUINS “GH ‘UIUD DW 
"9SZ (6L61) Z “19S aeping “Wddy ‘veuOy “YZ 
“SIL (€861) CE WNNDeA ‘FNL ‘VU I 


$22ua12j2y 


“saoueuoses UOISSIWa0I04d JO aNTEU wy UO 
MIUNEW “C'V'E YUM SUOISSNOSIP [nydjay aretsosdde 9, “suO!SENSIP jnj1INIJ 40) 
pur sapoyres Surdiddns 303 pr] ue, -[WA-W0Y.| JO LaUULYS “8H Pue AONE “v"y 
Os pngoresd L29A 288 2K ‘SUS 2) 18 awW)UWIeAG JO PEM dy2 30) PoSpamouyo" $1 
DUAS AL “S¥S0-68-USOAV WH AVSN Aq ued uy psuoddns sem yuom STULL 


sjuaw3paynoupy 


‘dq MO}9Q A S'S MOgE Sunyead uolBas & ur Say WOM Vg Ip 
{fe pure ‘j2Aa LUI, Wt JO Ae } “BO UIYTM SorErs eq OU aE BIYy “Pueq WurWxEA 
ay) jo ued pareyau-eg ay) Ajuapy OF posn UsIq DALY Sj2A2% 9909 Pp BE YI JO 
UONTENDX? wWO0sp BUISUE SIDIJ2 DUEUOSIY “Spoyred sasuadsip diuorwuay jo sodA) 
yuaiayj1p ul Sarers yo Anisuap pelued oy) Apnis 01 pasn Useq Sey UOISS}W20I0Ud 


WOISNIIUO *s 


“gay puno} SHAouEdaIDSIP 20feud wy) 20} UOTTUR;dxd OU DATY am 
pue ‘Ajjnyssagons aunb sapoyred feos uu Kay) yey) sousptad fewewuadxa peod 
St aiays ‘patepngqes 2oepns (TOO) poytiduns ayi or paredwoo poresydwos on 
sapoyies Zuppom ySnoypry ‘[pl} suone|nazes asayp UL punos [aaa] UIA, MO0]2q 
A2 Sg'0 pauses yead are] Ay) 9s am OP 104119N ‘ssaoosd uorssimoiyt oyt 
20} SUIWID XLTEW PUB SAME UOLDI}95 By) JO ISnEI9q (SOG) SEIS JO AnsUaP 
Sys se Sues ays YOO] Auesszoou you jim wnmDIds uorsstw20I0yd B rey) TOU aM 
uBnoyre ‘Tpt} SUONeINAED Md Va 2p JO suOoIpadd ap pM £)3v0NS sIsBNUOD 
JOA} 1Us9.4 24) 0) SEIU SOBIS JY) UT UTIIEIBYD Bg OU St WU3y) Tey) Burpuy aL 


‘sarers Sutpuog wwasaysip ut uaBAxo O18 
spuodsauod Ajqeqoid adAi-g uo yead sz O puoszes oy) Osye pus ‘esdeds adhi-g 
INO UI AD 77 Fe Bungead pueg Bouyer ayy uy Aysusmus e11x9 yt surejdxe Aiqeqoad 
sip 121} Fa M0129 A? S'E-Z SOG 29481y aA13 0» panodas usaq Sey (100)M 
uo OFg HM GQ EX ‘ICe'ZE] OE YM Bunsesaiy you O St syd INq—adA-g 
vo Areynmned—{j_] SavepNs Boyrsd UO O SSIIK2 aq OF UMOUY S} WAL 

“sajdwes adAy-q vo Qeg Jo vOlejUzIu02 294 31y 
@ Ym Wwaisisuos ose st sapoyres adAi-q> uTyt adhi-g uo JaaH SZ O BW) 10 
ABiqua Suipurg samoj teymautos ¥ jo Burpuy sng ‘sepoyred Koja vo da pasaa0o 
ue asay) ‘8g JoepINS By) JO %Oz 02 dn Zuynquiuod spus aod jo ‘sapaype? ada-g 
ainyeurun uo Aljersedsa ‘uormasasgo ai Aq ajquoudxa 2q pinod sy, “apoYyTEd 
G2 # vO [eUIIEW aEQuOSpE O¥G S54 Puno Ose [OF] 420m SNOIAaY 171) JO 
BIEP 2Fesaa0d J9ySiy Wy) WO UONTIedxa ay) SIY pure ‘are SapOyRI adhi-qa ueyt 
O&g 41M 0} AepUNIs auOW st SaPOyrED odA}-g JO BeUNS ay FEY srsa83ns snyp"yeod 
a18urs & Xq poseurmop s} wrurseds aq asaym ‘apoyred adAi-g 34) 40y NSAI INO OF 
sepuns st Sy 1Z1) C&G WIN UL yea pueg aoudTeA Ure mp Se Adsqua ours ap 
“4 M0129 A2 Op ve SdojaA2p yead & ‘saXejouOW & punorE ‘soBerda09 s0y81y Iv 
“OR J2Xe}OUOW-qns 40; syved asayi 0» puodsa0d Ayqeqoad spoyres adAt-q2 no 
10} A2 pL Pue C'S w Syvad TUL “A? #9 PUE Zp JO smiaua Surpurg 1 punoy one 
saunyeaj ‘28e12N09 mop ve *AqTeNUT “111) (OLA YO Og 30 JaKe]s9A0 ferrenda 
JO Sassauyny) Buiseasaui yo uoisodap Surajoaut swauuadxs wos Aem wasayip 
8 U1 P2ONPIP UIIq OS{R Sey PUB BuI;EA ay) 0) VONNQUIUOD ParEjal-eg ALL 
“SjaAm 
ABuqua yo vouesipugy ay) 0) porejas SI 2uaIS!X9 SII yey Sursa8Ins sdeysod “((9) 
pue (q)z ‘81g) enoeds SID pueG aouqyeA Ino wy Yead AI O71 Sty) JO) BOUDpIAd 
yeyd Ov S| ap ‘saasmony 17.7] ‘OLA OM™ eG UL pue (RZ'L7'97'ST HT ETI 
suononpuoazadns 27 -y8y ¥ ‘oy eA OY) UT U99S aze SaQUBUOSA! EG JETS 
“pareme |INS St aN7eay Sy JO Suypuerssopun jn) Ap pue ‘pamojye osfe ave (/ pdy) 
Se yons suoIENByu0 say V0 YSnopre [ZZ] (EPS) 24 01 poreintsod st 7,upy asym 


(€) AM S9AG SPH — pFY—4S 2S o Ph 


‘oy dg & put pp & Surapoauy osers jeuy JfOYy-Om) B OF anp Buyaq se pawcsTSas 
useq sey 3] 117) Saeg pure %ipeg “tugeg s¥ yons Spunodwod uy pus [07] ..#a Pur 
{8g ‘tg amd jo enads vordosqeovoyd ay uy us9s ospe 51 yead sry “A? OT1=44 
78 yead puoces poresedas |[2m B YN ‘SID JO ANIONS swes Ty) MOYS [Te “(usemieg 


‘yasuy ou) ut 
UMOYS BAIND UONNQUIsIp ABigUe Ay) UO PIPdpul SaxZieve ainrs pert 


yt 10) painseaw ‘apoyres adAi-g ayy soy eNdads aims peu! luRISUOD *Z 2uNBiLy 


“A? OOT=74 Ie uae ‘apoyies adA1-gZ F pue adA1-g @ 104 JAI} 134 


ayn jo Aitsuaiut ay) of pasifeuuou ‘ensads uona}aoioyd purg sua", “| 94NBLy 


suondes andi 


‘OC (SRI) BZ “LOG adRUINS ‘Iddy ‘UREA U'D PUR WUS ‘W ‘SPH VOD 
“1 (E861) 9E ‘tog soeNS ‘YWddy ‘ser} “yD Pur yrYS “y ‘UREW “WD 
“OLE (S861) BZ “19S aoRyINg [ddy ‘UalayOrS “HEH Pue s94SeH “f 
“(paysyqndun) (7961) 2uajad jo 

ASSIUIW WN ‘LE-Sa 192fo1g UO Oday JeULy “AONE “vy pue J8UUNIS “AH 
“SEL (6RG1) 6E HAMM “ShUd ‘OPZPH "SW 

pur yoID ‘W ‘UayD ‘f ‘BuRry “D ‘uoIs “A ‘oIZTW Iq (q ‘UEWYONY “AW 
“EOLT (8861) 1Z areIS Plog :D ‘shug ‘f ‘MayneW 

‘AVE pue uUND Wie “UBULON GQ ‘MET TS ‘UayD “TA ‘sudAals 
‘y ‘uesoyfog “IH USM TW ‘vosMOH ‘WW ‘81219 ‘d ‘9MOT TV 
"LOGE (LAGI) 9E BD “ADH “ShYe ‘Hasduny fT 

puR MNYHIQL-qaeL “V ‘UOSSLEY “O'N '2dTIG “M ‘SHED “WG ‘Youur, vf 
“9895 (L861) 9E “APY “SKYg ‘OIG “W PUR OFOLURYS 

‘'§ ‘epoup 'W ‘emyrAty ‘L ‘apioy i F “piepiys ‘lL ‘uoun(ng ‘y *nAnsoyy ‘S$ 


‘yynzng “1 ‘9qe4O ‘A “Eptyso,-eurekerey “1 ‘Tey “H “epoeyy “Af “TUSCUE TELL 
‘plpe (L861) 9€ G@ “AY 

-skyg ‘1TeG20 “HL pue ung °Z'f IAYDEAUOL ‘SW ‘Yonoeynted ‘CA ‘dew 
“gw ‘bepury *y 2201S “AA ‘STI “AA “BUR S-F UPA TE UAV ANE UNS *Z 
‘618 (L861) 96 GAY “SXyg “VOISEIEL “WE put 

12301 “O'N ‘Opuoruedreyy -— ‘wuKOf “y “SAIN “AVG ‘BueyD “A “UOT “WW 
“L1g8 (L861) SE @ “AON “ShUd ‘JIOM “V'S 

pue AxSJOSO “W ‘WOL “371 “UIUS “V ‘91201 “C ‘Soneqysors “Ta ‘ZUNy Y 
“$7z_ 4 “(pL6 ‘mpeg ‘voweBray-3am21\) 

jo 1a Woy WI ‘pa ‘sotskyg vownpoy ANA Ui “UIPUIN “DO 
“(WL6N) Ube-l ed 

‘ON 1ystasag suZOIUT ASAC “Bnqurepy jo Anssaaiuyy ‘stsay “G “Ud “AeY “d 
(ZR61 MOA MAN ‘SISKYg JO BNnMISU] UBIVIUIY) SISKYy [9YS-49Uu] InuOIY 
pun Aoy-X UL MELD “AND PUR TH LAN UIA (CL “OMOWoNT aL 
“SIp (9L61) 6 ‘SkUg ‘duawoD ‘apersuU0) ‘d-f 

‘ssaud ut ‘gq “Ady “SAyd “URWION ‘Pur OIpUOW 

“cy ‘uMUNYySIM, “d ‘SAMOY ‘S'd ‘BUIEY “AV ‘ONG “7 ‘suEA ‘V'F “0D Fa 
‘661 (SL61) TY “weursuy 

10g 7 ‘SkUd “f ‘ISAAA ‘EE PUN SURE ‘dD ‘UEUON “q ‘SIIOMOH “WW 
‘081 (6861) 9¢ S221A0Q YONDATY “SueIL AAS ‘NNN “A 

"ZLOL (8861) SY “TOUYIAL “19S “SRA “f “FRTINW AM 

"Z6SE (6861) O @ “ASU “SKYd ‘NIN “AA PUR qqnyD “Y's “9snswWIH “7 
"E901 (8861) 

OV “JOUYII, “19S “Je “f ‘NIWd “AM PUR QQnYD “WS “auISWwIH “v") 
“LOOT (S861) SY ‘TOUYdAL “IS “3A 

“f ‘“raneqysoig “y pue zumy “y ‘Aspe VL “UEWoY J “WINS “V 211M 
"UL (066i) LEZ “PS 

aonping ‘ylys “y pus Aapey, “AL “2aneqyoors “Ty “ZV “TS NW WG 
“1206 (7861) €§ “Shug ‘tidy “f ‘vauD 'S'c pure nepurt 7 9H HA 

1ZE (7861) CF “PS BeEpNS tddy 

ands “a'A\ pue mueSon ‘f ‘SWISAA “TV ‘NOH (HW ‘NepUrT T “UaUD ‘Ss’ 
“EER (ZR61) 9% “WoUuryg “IFY PuF “IsONIEdS 

VOID’ “f ‘SCH “AVL pow aunure] “Dg ‘MOYeY “Gy “Badu “AM 
2€7 (6L61) & PS aepNS ‘Wédy ‘uosuRMS “AAT PUR AIZINOW ‘CG ‘S2U0 -G 
“6C1 (ERT) OT 19S 29eNS “Iddy ‘VELEN “HAD PUr UIYS “V 'SFPH "WD 


Lc4 


ol 


*(ae®) ABseug Bui puig 
0 4 €¢ £ ¥ S&S 9 £ @ 6 OF tt 2 Et 


oS) 
r} 


Oe) 
7} 


¥°0 


2°0 


© 
s 


TOF LCS 
70 F 6 6P 


o 
s 
*(831UN Aves31que) A21eUe3Uy pees) }ewJON 


o 
° 
=- 


{pom si) ul punoy sopowpes ad41-(4 puw adit-g 20) spueg sousqea ae 
¥} SAUNT) WIT DAB PUT B2A7] 2809 Moyeys jo saBoue Suipmy | GUL 


¢ 


“ney Ab roa y beeping 


i € ” v i au 


a ee ee 


' \ “Peg, QIUape AR 


ost 


ca) a RAI 


a 


Ovt 


a O¢ 


eee eee 


sa qead de egy 


. r 
) 2 vA 
i 
’ 
\ 
N 
"> 
Ab wer, ood AB OUI 
c'} 
coe ee ne Re rp ae eee 


ati as gel ote 


Of 


*(ae) ABseug uoroug 
Oz Olt 001 


06 


02 


-(3arun Aueusique) A3;sue3Iuy 


